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8. Details of any other Project partners 
BugsCEP is now part of the SEAD project (http://www.sead.se), which aims to provides access 
to the data online. It also provides access to much of the Swedish National Laboratory for 
Environmental Archaeology (MAL)’ s 30 years of archived data 
(http://www.idesam.umu.se/english/mal/), and is managed from this unit. The project director, 
Philip Buckland, is an associated partner in the international Neotoma palaeoecology database 
community (http://www.neotomadb.org), which will mirror BugsCEP from 2016 and provide 
greater visibility and accessibility. He is also co-PI in the NSF project "Building 
Cyberinfrastructure for Transdisciplinary Research and Visualization of the Long-Term Human 
Ecodynamics of the North Atlantic" 
(http://www.nsf.gov/awardsearch/showAward?AWD_ID=1439389), a pilot for the long-term 
funding of an international federated research data infrastructure. Included in this project is a 
study of the potential for interlinking the BugsCEP data with tephrochronology data from 
Tephrabase (http://www.tephrabase.org/), the Digital Archaeological Record (tDAR; 
http://www.tdar.org/) and a number of other international data sources. 
 
SEAD is working with the Swedish Cultural Heritage Board (RAÄ; http://www.raa.se/om-
riksantikvarieambetet/in-english/) on linking to the Swedish National Monuments Register 
(FMIS; http://www.fmis.raa.se/cocoon/fornsok/search.html) and the Swedish Open Cultural 
Heritage system (SOCH; http://www.ksamsok.se/in-english/). We also engage in dialogue with 
the ARKDIS project (http://arkdis-project.blogspot.se/), which investigates the implications and 
opportunities of "Archaeological Information in the Digital Society". SEAD is involved in 
projects with the Digital Archaeological Record (tDAR; http://www.tdar.org/), Archaeological 
Data Service (ADS; http://archaeologydataservice.ac.uk/), based in the University of York, UK, 
and ARIADNE (EU 7th Framework project; http://www.ariadne-infrastructure.eu/). The 
database is registered and archived at the Swedish National Data Service (SND; 
http://snd.gu.se/en) ensuring long-term preservation and availability. Planned improvements to 
SND s search system may help the visibility of SEAD and help linking to SND’s archaeological 
GIS data. SEAD is also registered at ECDS (Environment Climate Data Sweden; 
http://www.smhi.se/ecds), ensuring visibility in the natural sciences and humanities and social 
sciences. 
 
The planned Consortium of Swedish Archaeological Research Laboratories 
(http://www.archlab.se), with partner labs in Umeå, Stockholm, Uppsala and Lund will use 
SEAD as the joint database for this collaboration. This will expand the scope for integrating the 
insect data with other data types, including dendrochronology and wood analysis, compound 
specific stable isotopes, lipids, and ceramic geochemistry. This project will be hosted in Umeå 
at the Environmental Archaeology Lab (MAL) in cooperation with the Humanities Laboratory 
(HUMlab) with additional development staff provided by ICT Services & System Development 
(ITS). It will involve the Archaeological Research Lab (AFL) Stockholm, and Laboratory for 
Ceramic Research (KFL) and National laboratory for wood anatomy and dendrochronology 
(VDL) at the Department of Geology, Lund 
 
Plans are also underway to integrate the system into the Swedish County Administrative 
Boards’ routines for the evaluation and assessment system for the potential impacts of future 
climate change on cultural heritage sites.  
 
SEAD has an ongoing dialogue with RAÄ and has been integrated into their work towards a 
sustainable, accessible, information system for archaeological data. SND archives SEAD, and 
is investigating the possibilities for providing other services, including the provision of DOI's. 
RAÄ and SND are represented on SEAD's reference group.  
  
 
 
B. Status:  
1. Did the Project receive funding? 
Yes 
 
2. Agency or funding organization which funded the project (including funding numbers) 
1. NERC & AOC Scotland Case, 1988-1991 
PhD Studentship 
2. Various National Science Foundation (Office of Polar Programs) project 
components through the North Atlantic Bio-cultural Organization (NABO). 
ca. 1988-2000 
3. Riksbankens Jubileumsfond, 2001-2006 
PhD studentship within K1999-5157:4  
4. Swedish Research Council, 2006 & 2008-2013 
Planning and infrastructure grants  
Grant numbers. 2005-5745, 2007-7494 and 2010-5976. 
175 500 SEK ($21 000 USD) 
4 500 000 SEK ($530 000 USD) 
4 511 000 SEK ($533 000 USD) 
5. Umeå University Faculty of Arts, 2014 & 2015 
51 510 SEK ($65 000 USD) 
6. National Science Foundation - 2015-2017 (Networking grant managed by 
Colleeen Strawhacker, University of Colorado at Boulder).  
Award Number: 1439389.  
$398 801 USD (BugsCEP and SEAD will be further developed within the 
prototyping component of this project with an aim towards increased 
interdisciplinary data linking) 
 
  
 
C. Description: 
1. Goal of the project 
A. Provide access to the following, from both published and grey literature sources, in a 
single, user friendly Open Access, database: 
i. Raw data on all European Quaternary fossil insects including all 
archaeological occurrences, plus relevant Worldwide records  
ii. Site metadata including summaries, dating evidence, location and 
investigating researchers 
iii. Extensive contemporary ecological data on the habitat and distribution of 
species 
iv. Ecological classification of species for quantitative analysis of faunas (two 
systems, Koch 1989-1992 and Buckland & Buckland 2006) 
v. Red Data Book rarity classification for the UK (expandable to any region) 
vi. Selected identification keys and taxonomic notes including synonyms 
vii. Basic morphometric data on species (min/max size and other 
measurements) 
viii. A full bibliography for all data 
 
B. Provide tools for the entry, maintenance and browsing, including: 
a. User’s own data and metadata (fossil and modern) 
b. Import and export of MS Excel spreadsheets 
c. Browsing of species information in multiple orders (by taxonomic code, 
synonym or alphabetical) 
 
C. Provide tools for the querying of the data and export of query results in RTF including: 
a. Cross-querying between the fossil record and modern habitat data (in both 
directions). E.g. Recover a list of archaeological sites on the basis of species 
found in user selected habitat types 
b. Reporting the ecology of all species found at fossil sites (as a guide to 
interpretation) 
c. Advanced querying of species traits (habitat, ecology classification 
 
D. Provide tools for the analysis of the data with respect to climate and environmental 
change, including: 
a. Quantitative and graphical environmental/habitat reconstruction from the 
fossil record, based on classifications by Koch and Buckland & Buckland 
b. Rapid calculation of correlation coefficients (beta-diversity) 
c. Mutual Climate Range (MCR) temperature reconstruction 
d. Export of results in Excel format as well as various internal reporting 
functions 
 
E. Work in progress: Provide online access to all of the above and continual updating of 
database as data become available (long-term updating and maintenance) 
 
 
2. Size and scope of user community 
The project is aimed at connecting research and consultancy communities from 
palaeoentology (including archaeology) and neontology through a common need for data. It 
allows long-term biodiversity data to be incorporated into studies of modern ecology and 
environmental change, and gives palaeoecology access to modern ecology and biodiversity 
information necessary for interpreting the past.  
 
See list of publications using BugsCEP at http://bugscep.com/publications.html (currently over 
140 publications). See Motivation (D1) for details of how BugsCEP has been used in 
publications and by various bodies.  
 
The software interface to the database is constructed in a way so as to allow its use in both 
research and undergraduate teaching. It has been implemented in teaching at numerous 
universities including Umeå (Sweden), Royal Holloway (University of London, UK), Edinburgh 
(Scotland ) and North Dakota State University (USA) among others. 
 
 
3. Size and topic of the dataset 
In its current form as an MS Access 2000 database, BugsCEP represents over 64Mb of data. 
These data are reasonably well normalized, and are enumerated below in terms of record 
counts for different data and metadata areas. 
 
i. For topics see Goals above (C1) and Motivation below (D1). 
For more details of the Quaternary geological and archaeological perspective see: 
Buckland, P.I. 2014. The Bugs Coleopteran Ecology Package (BugsCEP) database: 1000 
sites and half a million fossils later. Quaternary International. 
http://dx.doi.org/10.1016/j.quaint.2014.01.030  
 
For more details of the entomological perspective see also:  
Buckland, P. I. & Buckland, P. C. (2014). BugsCEP, an entomological database twenty-
five years on. Antenna (Journal of the Royal Entomological Society), 38(1), 21-28. 
http://www.researchgate.net/publication/261297772_BugsCEP_an_entomological_databa
se_twenty-five_years_on  
 
ii. Geographical distribution of datasets  
 
Global extent: 
 
 
Core datasets: 
 
 
iii. Data sources in terms of publications 
Publication sources for BugsCEP data. Full height of bars shows number of 
publications per year of publication, with the shaded subset representing sources of 
insect abundance data (mainly fossil datasets, but some modern collection): 
 
 
 
iv. Chronological extent of data (various dating methods) 
Although there are no technical limits to the age of samples which can be included, 
the majority of the radiocarbon dates reflect the past 13 thousand years, extending 
back to the extreme limits of the method. Older material is included, classed by broad 
periods (e.g. Early Weichselian, Eemian etc.). The figure below shows both an 
enumeration of the 14C dating evidence included in the database along with an 
indication of the importance of the late Russell Coope’s contribution to the field of 
Quaternary science. This kind of biographical, bibliographical analysis is only feasible 
through the digitalization and interlinking of large amounts of data. 
 
 
 
v. Current size of collective data: 
 
Species related 
10 748 Taxa (plus 6 544 synonyms) 
846 Species association records (e.g. predator on, predated by, etc.) 
1 753 UK Red Data Book rarity records (RDB) 
10 484 Morphometric attributes (mainly minimum and maximum sizes) 
400 Identification keys to families, genera and species largely previously 
unpublished by Peter Skidmore, with some translations into English of French 
and German sources 
Fossil record 
1 191 Sites 
1 299 Observation datasets, including 628 archaeological datasets and 585 
Quaternary stratigraphic sequences 
169 645 Fossil or modern record entries (finds of a particular taxa at a particular site) 
641 719 Observations (total number of individual insects reported) 
1 582 Calendar based dates – specific years or ranges of calendar years 
Ranging from >5000 BC to AD 2005 
6 880 Period date records – encompassing period types from archaeological to 
geological; ranging from Pleistocene to Modern, and used to allow rapid 
searching by age and where more specific data are unavailable 
1 221 Radiometric dates – mainly radiocarbon, but also Uranium series, OSL, etc. 
Ranging from 290 to 765 600 BP 
Bibliography 
5353 References, of which 1 839 are the source of, or refer to, the observation 
datasets  
Ecology and climate reference data 
436 MCR species thermal envelopes (see Climate Change Studies below) 
31 909 Habitat and ecology text abstracts 
Text concerning the habitat and ecology of a species as described by the cited 
author 
34 498 Distribution text abstracts 
Distribution notes for a species from a cited author  
8 818 Bugs Ecology Code assignments – classification of species according to a 
limited set of general habitats and used for rapid environmental reconstruction 
(Buckland & Buckland 2006, Buckland 2007) 
16 517 Koch Ecology Code assignments – classification of species according to an 
extensive set of habitat and ecology descriptions, based on Koch (1989-92) 
with translation and additions 
9 894 UK adult activity month records 
 
 
4. What type of metadata was added to the dataset? 
Metadata is added to the fossil datasets to allow for as much transparency as possible within 
the limits of the available sources. This includes (where available) bibliographic data for the 
raw data collection, creation, re-use and interpretation, dating evidence, name of analyst, 
location of samples, site coordinates and geographical location, availability of other proxies 
(e.g. pollen, osteology). Information on the context, quality and type of data is also added. 
Metadata for the evaluation of the quality of dating evidence is also added, including 
uncertainty measures, dating method, material dated and sample type along with notes on the 
reliability of any evidence. Bibliographic metadata is added for all data areas.  
 
 
5. What standards were used if any 
Bugs Taxonomic Codes (unique taxon identifier) are a modified form of the Central European 
Codes of Lucht (1987). 
 
Taxonomy is based upon Lucht (1987) revised Böhme (2005), and Gustafsson (2005) with 
changes where noted including recent revisions e.g. Duff (2012). 
 
Koch Ecology Codes are implemented according to Koch (1989-92) 
 
UK Red Data Book data according to Hyman (1992) with updates from Alexander (2014), 
Alexander et al. (2014) and Foster (2000). 
 
Geographical coordinates were entered according to WGS84 and national grid systems where 
appropriate. Sites with only national grid references were given WGS84 coordinates. 
 
The MCR climate reference data is according to Atkinson et al. (1986) and represents the first 
publicly available version of this dataset. Synonyms were used according to the above sources 
and a record of these name changes is stored in the database to enable reproducibility of 
earlier studies. 
 
Data Object Identifiers (DOI) are to be implemented as part of SEAD through the Swedish 
National Data Service (SND; http://snd.gu.se/en/).  
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6. Data annotation process 
As a result of the diverse nature of sources used, from typed and printed reports to 
spreadsheets, and the long history of the project, no single systematic annotation process has 
been used. All data were evaluated by Paul Buckland, Philip Buckland and Eva 
Panagiotakopulu, all established experts in palaeoentomology. Original authors and data 
creators were consulted where metadata was lacking or in the case of uncertainties in the 
digitization process. 
 
 
7. Description of the data annotation process  
The BugsCEP software includes user friendly interfaces for data ingestion and entry. 
Authorised users (data entry is password protected) can use the interface for the entry of all 
data and metadata. However, validation of all data in the release version is by the project data 
management team. Fossil datasets may be imported from Excel files using an interface which 
queries the user where synonyms are suspected. 
 
Once fully incorporated into the SEAD system all data will be transparently peer-reviewed 
using the SEAD online Clearing House. 
 
 
8. Example of data before the rescue process 
 
 
9. Example of data after the rescue process 
The screenshots below show the above data in the BugsCEP interface and as the results of a 
query extracting the data from the database in a form useful for more detailed analyses outside 
of the system. Note that the second figure shows a query result which collates data from 
multiple normalised tables. 
 
 
 
 
 
D. Motivation: 
1. A description of ways in which the data could be or is used after being made available 
electronically  
Due to the broad relevance of the data held in BugsCEP it has been used in a wide range of 
research and consultancy projects. The lists below provide an overview of this variety, and are 
compiled with the help of the list of publications citing or using BugsCEP maintained at 
http://bugscep.com/publications.html. The potential range of usage is even broader, and could 
include many new angles relating to the rapid assessment of Quaternary, archaeological and 
modern site lists with respect to environmental interpretation, climate change and human 
activity. The software could also be used to record and collate biodiversity survey data, and 
provide rapid access to all similar records, in terms of biodiversity or environmental 
implications, along with site annotation and bibliography. This conservation orientated angle is 
exemplified by the following publications, the methodology of which could be applied to other 
regions: 
 
Alexander, K. N. A. (2014). A review of the scarce and threatened beetles of Great Britain 
Buprestidae, Cantharidae, Cleridae, Dasytidae, Drilidae, Lampyridae, Lycidae, Lymexylidae, 
Malachiidae, Phloiophilidae and Trogossitidae. Species Status No.16. Natural England, 
Peterborough. 
 
Foster, G.N. 2010. A review of the scarce and threatened Coleoptera of Great Britain. Part 3: 
Water beetles, Soft back, A4, 142pp., ISSN 1473-0154 
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or otherwise referred to in articles: 
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ANTAEUS 
Antenna (Journal of the Royal Entomological Society) 
Antiquity 
Archaeologica Islandica 
Archaeology and Environment 
Biodiversity and Conservation 
Biological Invasions 
Biology & Environment: Proceedings of the Royal Irish Academy 
Boreas 
Britannia 
British Archaeological Reports 
British Wildlife 
Bulletin of the Entomological Society of Egypt 
Cambridge Archaeological Journal 
English Heritage 
Entomological Review of Japan 
Entomologist's Monthly Magazine 
Environmental Archaeology 
Forensic Science International 
Freshwater Biology 
Geografiska Annaler: Series A, Physical Geography 
Global Ecology and Biogeography  
Graellsia 
Human Ecology 
Insect Conservation and Diversity 
International Innovation 
Journal of Animal Ecology 
Journal of Archaeological Science 
Journal of Biogeography 
Journal of Northern Studies 
Journal of Paleolimnology 
Journal of Quaternary Science 
Journal of the North Atlantic 
Lecture Notes in Computer Science 
Lund Archaeological Review 
Naturwissenschaften 
PNAS (Proceedings of the National Academy of Sciences USA) 
Polar Research 
Quaternaire (Paris) 
Quaternary Geochronology 
Quaternary International 
Quaternary Proceedings 
Quaternary Science Reviews 
The Coleopterist 
The Holocene 
The Journal of Geology 
The SAA Archaeological Record (Society of American Archaeologists) 
Trends in Ecology & Evolution 
Vegetation History and Archaeobotany 
ZooKeys 
 
Reference works referring to BugsCEP or SEAD: 
A review of the scarce and threatened Coleoptera of Great Britain 
Checklist of Beetles of the British Isles 
Developments in Quaternary Sciences 
Encyclopedia of Quaternary Science 
Handbook of Environmental Change 
Handbooks for the Identification of British Insects 
Environmental Archaeology. Manuals in Archaeological Method, Theory and 
Technique 
The Encyclopedia of Global Archaeology 
The Quaternary Bibliography of Entomology (QBIB; 
http://www.bugscep.com/qbib.html DOI: 10.13140/2.1.4612.5766)  
 
PhD theses using BugsCEP or SEAD: 
C. Schölzel, Bonn, Germany (Natural Sciences) 
G. de Mendoza Barberá, Barcelona, Spain (Ecology) 
G. King, York, UK (Archaeology) 
G.W. Altherr, Basel, Switzerland (Natural Sciences) 
N. Brouwers, Bournemouth, UK (Ecology) 
P. Buckland, Umeå, Sweden (Environmental  Archaeology) 
R. Grabowski, Umeå, Sweden (Environmental  Archaeology) 
S. Khorasani, Edinburgh, UK (GeoSciences) 
S. M. Norton, Birmingham, UK (Archaeology) 
V. Forbes, Aberdeen, UK (Archaeology) 
K. G. Denton, University of London (Palaeoecology) 
O. P. L. Vindstad, Tromso, Norway (Biodiversity) 
 
Publishing bodies/agencies which have used or distributed BugsCEP in some capacity: 
Bioforsk 
Durham County Council 
English Heritage 
English Nature/Natural England 
Fornleifastofnun Islands (Icelandic Institute of Archaeology) 
Irish Department of Agriculture, Fisheries and Food 
Irish National Strategic Archaeological Research (INSTAR) Programme 
MAL Reports (Environmental Archaeology Lab, Umeå University) 
NOAA/NCDC Paleoclimatology Program 
Oslo University Museum of Cultural Heritage 
Royal Entomological Society 
Scottish Archaeological Internet Reports 
United States Department of Agriculture Reports 
Swedish Research council (DISC) 
Scottish Archaeological Research Framework 
Society of Antiquaries of Scotland 
 
 
2. Data repository or website used to make the data available to the wider user community 
BugsCEP is downloadable as an integrated MS Access database and software system from 
http://www.bugscep.com. Updates to the data are posted regularly on this site and can be 
downloaded as an MS Access file to copy over the previous version. This proprietary software 
version will be phased out over the coming years in favour of an Open Source PostgreSQL 
version as part of the Strategic Environmental Archaeology Database (SEAD; 
http://www.sead.se). BugsCEP will become a Virtual Constituent Database within SEAD, 
although parallel running will occur until all of the BugsCEP software functions are duplicated. 
Online Access is being implemented through SEAD using the facetted browser and mapping 
interface QSEAD (http://qsead.sead.se). The data view can be easily constrained to the insect 
data by choosing “Insects & similar” from the “Proxy type” filter. A system for restricting the 
view to only the BugsCEP datasets is planned, but the current system emphasises the wider 
project aims of SEAD to provide access to data for multi-proxy analyses of past climates, 
environments and human activities. 
 
As part of SEAD, BugsCEP is archived at the Swedish National Data Service (SND; 
http://snd.gu.se/en), the organisation responsible for ensuring research data remains. SEAD’s 
deposit number is EXT 0021 (http://snd.gu.se/en/catalogue/study/EXT0021). 
 
 
3. Please explain why you chose to rescue this data set, in particular 
Fossil insects provide a wealth of data on past environments, climates and human activities as 
proxy indicators for their specific, or general habitat requirements. The fossil data were 
recognised as having considerable added value should they be collated, from largely 
inaccessible sources, into a single resource. The addition of modern ecological data would 
allow for a massive improvement in the efficiency of palaeoenvironmental analysis - reducing 
weeks of library trawling and inter-library loans (this was before the internet) to a few keyboard 
commands. Many of the sources, older as newer, including obscure local journals to national 
entomological scientific journals, are still not available online despite being packed with useful 
data on the traits of insect species which could be used for a range of environmental analyses. 
British PhD theses were generally not made publically available, and their contents not always 
re-published in scientific journals, although many have now been digitized in library projects. 
Making these data available was a way of re-injecting them into research use. In terms of the 
modern ecological data, much of it still remains in obscure monographs, and the abstraction of 
relevant texts into the database provides access to this information and illustrates the 
importance of the sources. 
 
 
4. Description of how data was/is being used 
Prior to being made available through Bugs, the majority of the data was essentially dead, 
being largely inaccessible in grey literature including site reports and PhD theses. The data 
were very rarely used beyond the scope of the original project, and the exceptions usually 
incorporated the findings of the original work rather than working from the original data. 
 
See Motivation (D1) for an overview of subject areas in which the system is currently being 
used. 
 
 
5. Plans to extend the project including plans for long-term sustainability 
BugsCEP is being ingested into the Strategic Environmental Archaeology Database (SEAD; 
http://www.sead.se), which is providing online access and a more robust, Open Source 
platform (PostgreSQL). Online access is being provided through this system and the aim is to 
duplicate all of the advanced search, browse, query and analysis functions of the BugsCEP 
software in a set of online interfaces. Support for geographical objects is also being 
implemented. 
 
BugsCEP is available through the NOAA/NCDC Paleoclimatology Program: 
Buckland, P.I. & Buckland, P.C. 2006. BugsCEP Coleopteran Ecology Package. IGBP 
PAGES/World Data Center for Paleoclimatology Data Contribution Series # 2006-116. 
NOAA/NCDC Paleoclimatology Program, Boulder CO, USA. URL: 
http://www.ncdc.noaa.gov/paleo/insect.html & http://www.bugscep.com 
 
SEAD, and thus BugsCEP, is archived at the Swedish National Data Service (SND; 
http://snd.gu.se/en/catalogue/study/62), and its metadata indexed at Environment Climate 
Data Sweden (ECDS):  
http://ecds.smhi.se/ecdsportal/srv/en/metadata.show?uuid=2b5a90f9-1530-4b66-a987-
27060d9e6.  
 
Current work also involves the creation of a new checklist for the Coleoptera of Egypt which 
will form the basis for a parallel version of BugsCEP (EgBugs) as an additional virtual 
constituent database in SEAD.  
 
In addition, links to the now widely available high quality images of insects now available on 
the internet are being entered for each species. Additional data in all areas is continually 
added as and when published, with versioning maintained in the database. 
 
 
6. Possible extensions to other fields, datasets, etc. 
The possibilities are considerable, and this is covered in the sections above. 
 
 
E. Other: 
1. Other supporting information (max 500 words) 
 
2. Are you planning to attend or present at the EGU General Assembly in April 2015 
Unfortunately not.  
When you have completed this form, please submit your entry to Dan Lovegrove via the submission page. 
By using the prepopulated subject line in the ‘mailto’ link on this page, you will receive a confirmation email 
informing you that the submission has been received successfully. 
 
We will be posting descriptions of all participating projects, including selected information provided above, 
on our competition website. 
